Study design: Serum levels of carboxyterminal propeptide of type I collagen (PICP), osteocalcin (OC), carboxyterminal telopeptide of type I collagen (ICTP) and urinary levels of pyridinoline (Pyr) and deoxypyridinoline (Dpyr) were measured in patients with ossi®cation of posterior longitudinal ligament of the spine (OPLL) and age-matched control subjects. Objectives: To evaluate the ecacy of these biochemical markers of the patients with OPLL. Setting: Department of Orthopedic Surgery, Hamamatsu University School of Medicine, Hamamatsu, Japan. Methods: Spot urine and blood samples were obtained from 20 healthy males aged 45 ± 78 (mean+SD; 63.0+11.5) and 22 male patients with OPLL aged 46 ± 77 (mean+SD; 59.9+8.8), and serum levels of PICP, OC, ICTP and urinary levels of Pyr and Dpyr were measured. Results: There were no signi®cant dierence in age, serum PICP, OC, ICTP, urinary Pyr and Dpyr levels between OPLL and control group. Conclusion: Neither bone formation nor bone resorption was accelerated in the patients with OPLL. Spinal Cord (2000) 38, 211 ± 213
Introduction
Various systemic and local factors are speculated to be related to the development of the ossi®cation of posterior longitudinal ligament of the spine (OPLL), however, the causes of OPLL are still unknown. Generalized hyperosteotic tendency or imbalance between systemic bone formation and bone resorption could be associated with the pathogenesis of OPLL.
Recently, several bone speci®c markers have been developed and employed to evaluate the degrees of bone resorption and bone formation, separately, in various metabolic bone disorders. Carboxyterminal propeptide of type I collagen (PICP) and osteocalcin (OC) are both bone formation markers. However, those two bone formation markers can re¯ect bone formation in the dierent aspects. Carboxyterminal propeptide of type I collagen (PICP) is cleaved o by speci®c peptidase before the maturation of collagen ®bers during its synthesis, and is released into the blood stream. Osteocalcin (OC), a noncollagenous bone matrix protein, is synthesized by osteoblasts. PICP can re¯ect the degree of de novo type I collagen synthesis, and OC can re¯ect the osteoblastic activity. Urinary pyridinoline (Pyr) and deoxypyridinoline (Dpyr), which are intermolecular crosslinks in collagen, have been shown to be sensitive markers of bone resorption. Pyr contributes to the stability of collagen ®bers, and is distributed mainly in bone, dentine, and cartilage. 1 Dpyr is an analog of Pyr and reportedly has a greater speci®city for bone than does Pyr. 2, 3 The carboxyterminal telopeptide of type I collagen (ICTP), the breakdown product of type I collagen, is also the bone resorption markers. ICTP is currently available for a marker of multiple myeloma or bone metastasis of malignant tumors. 4, 5 In this study, we approached from the aspect of bone turnover to elucidate the pathogenesis of OPLL. Serum levels of PICP, OC, ICTP and urinary levels of Pyr and Dpyr were measured in patients with OPLL and age-matched control subjects, and the ecacy of these biochemical markers in the patients with OPLL was evaluated.
Methods

Subjects
Spot urine and blood samples were obtained from 20 healthy males aged 45 ± 78 (mean+SD; 63.0+11.5) and 22 male patients with OPLL aged 46 ± 77 (mean+SD; 59.9+8.8). Eleven patients with OPLL were diagnosed at the Department of Orthopedic Surgery in Chiba University and 11 patients with OPLL were diagnosed at the Department of Orthopedic Surgery in Hamamatsu University School of Medicine. The diagnosis of OPLL was made if a patient had at least one segmental OPLL at the cervical or thoracic spine level. Disturbances of spinal cord function below the responsible spinal level were presented in all patients. The most common symptoms were muscular atrophy, muscular weakness, paresthesia, spasticity of lower extremities. However patients could walk with or without crutches to the outpatients clinics. All subjects had no previous histories of metabolic bone diseases and were receiving no medications to aect calcium absorption and metabolism.
Biochemical markers
Urinary pyridinoline (Pyr) and deoxypyridinoline (Dpyr) were measured by high performance liquid chromatography after acid hydrolysis of urine. The method is previously described elsewhere.
6 Before hydrolysis, urinary creatinine content was enzymatically determined with an aliquot of each urine sample using a clinical chemistry analyzer (CL-20, Shimadzu, Japan). The values of urinary Pyr and Dpyr in urine samples were expressed per mmol of urinary creatinine. In this method, the intra-and inter-assay CV for Pyr were 4.0 and 8.3%, respectively. Those for Dpyr were 4.2 and 9.5%, respectively.
Serum concentration of PICP and ICTP were measured by PICP-radioimmunoassay-kit and ICTPradioimmunoassay-kit. The intra-and inter-assay CV for PICP were 3 and 5%, respectively. 7 The intra-and inter-assay CV for ICTP were 3 and 5%, respectively. 5 Serum OC were measured by OC-immunoradiometric assay-kit. The intra-and inter-assay CV for OC were less than 4 and 6%, respectively. 8
Statistical analysis
Data was analyzed using a Stat View II program on a Macintosh computer. Dierences between groups were determined by Student's t-test (unpaired). P values of less than 0.05 were considered signi®cant.
Results
The levels of biochemical parameters are indicated in Table 1 . There were no signi®cant dierences in age, serum PICP, OC, ICTP, urinary Pyr and Dpyr levels between OPLL and control group (Table 1) .
Discussion
There have been several reports that investigated bone formation and bone resorption markers in the patients with OPLL. As far as bone resorption markers, our results are in good agreement with the reports by Ijiri et al. 9 According to Ijiri et al, levels of urinary Pyr and Dpyr were not signi®cantly dierent between OPLL patients and controls. There have been no reports that evaluated the levels of ICTP in the patients with OPLL. From our results, the breakdown to type I collagen was not accelerated in the patients with OPLL.
As far as bone formation markers, it is still controversial whether serum levels of bone formation markers in the OPLL patients are high or low. Matui et al, reported the signi®cant increase of PICP and intact OC.
10 According to the cell culture study that was taken from the ossi®cation site of the posterior longitudinal ligament of the spine, these cells expressed the osteoblastic phenotypes from the results of the response to the calcium regulating hormones.
11 On the other hand Imamura et al, reported that there was no signi®cant increase in intact OC and there was no increase in bone turnover in patients with OPLL. 12 In our results, there were no signi®cant dierences of PICP and OC between OPLL group and control group. Bone formation was not accelerated in this study.
The greater the progression of the degree of OPLL, the greater the increase in bone formation markers.
10
Taken together with our results, it is suggested that bone formation activity increased at the time of only progressing to ossi®cation in OPLL patients. Unfortunately, we could not compare the biochemical markers according to the degree of OPLL since the number of OPLL cases was too small to be divided into subgroups. A longitudinal study design will be necessary to examine if bone formation markers can predict the progression of the ossi®cation of posterior longitudinal ligaments. 
